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month. On explantation patent POSS-PCU grafts
showed no significant difference in diameters, dimen-
sions, biostability, flow or compliance as compared to
native LCA or RCA. On histology, graft wall was free of
any significant degenerative change, or cellular in-
growth; only very minimal intimal hyperplasia at distal
anastomosis was found in 3 grafts.
Conclusions: The POSS-PCU small diameter bypass
graft had an impressive 9-month patency rate of 67% in this
sheep carotid model recognised as having high occlusion
and intimal hyperplasia rates in PTFE and Dacron. These
results confirm that small diameter POSS-PCU grafts
should now be investigated as a realistic alternative to
current grafts in patients who do not have suitable autolo-
gous conduits.
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Objectives: Endovascular aneurysm repair (EVAR) is
less invasive and has fewer complications than open
surgery but introduces the risk of peri-operative renal
injury due to a combination of guidewire manipulation
within the aorta and contrast induced nephropathy
(CIN). In this setting of pre-clinical renal failure tradi-
tional measures of renal function are relatively insensi-
tive. Newer markers of subclinical renal injury exist, but
are mostly used within the research setting. We aim to
establish the sensitivity of a range of biomarkers for renal
injury in an in-vivo human clinical study.
Methods: Using elective EVAR as a model, sixteen
patients were recruited into the study between December
2009 and April 2010. Urine was collected pre-operatively
then at 6, 12, 24 and 48 hours and tested for biomarkers of
renal damage (N-GAL, Interleukin-18, retinol binding
protein and albumin creatinine ratio). Serum creatinine and
eGFR were calculated at all time points.
Results: Sixteen patients (12 male), median age 80
years (range 69-87) underwent EVAR. The novel bio-
markers for subclinical renal damage were raised within
the initial 12 hour period post-operatively, however no
markers showed significant elevation at subsequent time
points. At 12 hours post-operatively there was a signifi-
cant rise in urinary NGAL (P  .0029) and IL-18 levels
(P  .0305). Urinary creatinine was significantly raised
at 6 hours (P  .0345) but at no other time points.
Serum creatinine was no different at 24 hours but ele-
vated with borderline significance (P  .062) at 48
hours.
Conclusions: N-GAL and IL-18 appear to be sensitive
markers for renal injury in the initial 12 hours following
EVAR. Traditional measures of renal damage did not be-
come elevated before 48 hours post-operatively. These
urinary biomarkers are potential useful predictors of renal
injury and may be used to assess the effectiveness of thera-
peutic strategies aimed at ameliorating CIN during EVAR.
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Objectives: Mechanical forces including gravity af-
fect mechanotransduction and cell function. The goal of
this study was to investigate the impact of mechanical
unloading (MU) and loading (ML) of endothelial cells
(ECs) with microgravity and hypergravity respectively,
with the hypothesis that MU alters expression of inflam-
matory and adhesion molecule gene expression and these
changes are reversed by ML.
Methods: Human umbilical vascular ECs grown to
confluency were studied. A desktop random positioning
machine and a gravitational cell-loading apparatus provided
MU and ML. The experimental conditions included: 1)
controls exposed to 1-gravity environment for 24 h (CL),
2) MU for 24 hours, 3) MU for 24 hours with three
30-minutes periods of ML of 12-gravity (MU/ML). Gene
expression was studied with reverse transcription followed
by real-time quantitative polymerase chain reaction
(qRTPCR).
Results: MU led to a significant decrease in gene
expression of the adhesion molecules ICAM-1,
VCAM-1, E-Selectin, as well as TNF-, IL-6 and VEGF.
In contrast, NOS-3, Caveolin-1 and 2 were signifi-
cantly increased with MU. The changes observed in gene
expression with MU were reversed by gravitational me-
chanical loading (MU/ML).
Conclusions: Gravitational MU decreases inflam-
matory and adhesion molecule gene expression and these
changes are reversed by short periods of ML. This points
towards the importance of gravitational loading in ECs
function and cellular interactions.
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Wall Thickness Influence on Computational Wall
Stress of Arteries
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C. Vigmostad2, Benjamin M. Jackson1. 1Surgery, Univer-
sity of Pennsylvania, Philadelphia, PA; 2University of Iowa,
Iowa City, IA
Objectives: Biomechanical analysis can predict me-
chanical stresses in cardiovascular structures. Prior models
often assume uniform arterial wall thickness (WT). We
hypothesize that including local WT in finite element anal-
ysis (FEA) of the carotid artery will effect wall stress (WS)
distribution and maxima.
Methods: CTAs in patients with carotid occlusive
disease (n5) were analyzed with custom algorithms to
segment luminal and adventitial surfaces, providing local
WT. A control model was defined with variable wall
thickness (VWT) and hyperelastic material properties
(MP). Experimental models tested the effects of: (1)
uniform wall thickness (UWT), (2) soft and calcified
plaque, and (3) linear MP. Commercial FEA software
was used to load each model with 80 mmHg pulse
pressure and compute Von Mises WS.
Results: The mean (across n5 patients) peak WS of
the VWTmodel was 16229 kPa. PeakWS decreased with
the imposition of UWT (11219 kPa, P  .01) and with
linear MP (10524 kPa, P  .01). UWT decreased both
the average WS over the entire carotid bifurcation (314
kPa, P  .04) compared to VWT control (429 kPa) and
themean normalized nodal variance (a measure of inhomo-
geneity) of the WS over the bifurcation (0.340.03 vs
0.300.04, P  .03).
Conclusions: Incorporation of local WT can signifi-
cantly increase peak WS and cause less uniform WS distri-
bution. Aortic wall thickness should be incorporated in
FEA of aneurysms to accurately predict rupture risk and in
other bioengineering analyses.
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Objectives: At VAM 2010 & 2011, we have reported
that preoperative injection of the free-radical scavenger,
edaravone (Radicut®, Mitsubishi Tanabe Pharma Co., Ja-
pan) prevented reperfusion injury. In this study, we evalu-
ated whether edaravone can reduce reperfusion injury if
injected at the start of reperfusion.
Methods:Male Lewis rats (525 78 g, n 10) were
subjected to reperfusion injury models by clamping the
bilateral common femoral arteries for 5 hours followed
by de-clamping. Rats were divided into two groups and
intraperitoneally injected with edaravone (group edara-
Fig.
Fig. Changes in magnitude and distribution of wall stress in
varying models as shown in a cross section of a single carotid artery.
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